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DETAILED ACTION 

1. Claims 1-5, 8-20, and new claims 21-22 have been examined. Claims 1,8, 12, 16, 17, 
and 18 have been amended as per Applicant's request. Claim 6 has been cancelled as per 
Applicant's request. New claims 21-22 have been added as per Applicant's request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed on 
record in the file: RCE and IDS as filed 04 November 2004; Extension of time for two months as 
filed 04 November 2004; and Amendment as filed 20 December 2004. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1, 3, 5-6, 8-9, 11-12, 14, 16-17 and 20-22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by the Alpha Architecture Handbook (hereinafter "Alpha"). 

5. Regarding claim 1 , Alpha has taught a processing core that executes a compare 
instruction (see p.4-1 13 Sec. 4.10.8, CMPTLE instruction), the processing core comprising: 

a. A plurality of general-purpose registers comprising a first input operand register, 
a second input operand register and an output operand register (see p.3-2 Sec. 
3.1.3), 

b. A register file comprising the plurality of general-purpose registers (see p.3-2 Sec. 
3.1,3), 
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c. Comparison logic coupled to the register file, wherein 

i. The comparison logic tests for at least two of the following relationships 
with the compare instruction alone: less than, equal to, greater than or no 
valid relationship (see p.4-1 13 Sec. 4.10.8, CMPTLE instruction). Here, 
the CMPTLE instruction performs both the less than and equal 
comparisons using one instruction. Also, because less than or equal is a 
mutually exclusive operation with greater than, the CMPTLE instruction 
inherently determines if an operand is greater than a second operand by 
determining if its not less than or equal to the second operand. 

ii. The comparison logic with the compare instruction along produces a value 
(see p.4-1 13 Sec. 4. 10.8, CMPTLE instruction), and 

iii. The value represents at least two of the following relationships: less than, 
equal to, greater than or no valid relationship (see p.4-1 13 Sec. 4. 10.8, 
CMPTLE instruction); 

d. Decode logic which selects the output operand register from the plurality of 
general-purpose registers (see p.4-1 13 Sec. 4.10.8). Here, because the IEEE 
Floating Compare instruction includes a target register (Fc) which stores the 
outputted results of a comparison, it is inherent that decoding logic be present in 
any processor which implements the Alpha instruction set architecture so that the 
specified target register can be correctly located and written into. 

e. A store path between the comparison logic and the selected output operand 
register, wherein the value is stored in the selected output operand register (see 
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p. 4-1 13 Sec. 4. 10.8). Here, because the IEEE Floating Compare instruction 
includes a target register (Fc) which stores the outputted results of a comparison, 
it is inherent that a path exist between the logic which performs the comparison . 
and the target register specified by the instruction so that the specified target 
register can be correctly located and written into. 

6. Regarding claim 3, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1, wherein said decode logic selects the first and second input 
operand registers from the plurality of general-purpose registers (see p.4-1 13 Sec. 4. 10.8). Here, 
because the IEEE Floating Compare instruction includes two operand registers (Fa and Fb), it is 
inherent that decoding logic be present in any processor which implements the Alpha instruction 
set architecture so that the specified operand registers can be correctly located and read from. 

7. Regarding claim 5, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1, further comprising: 

a. A first load path between the first input operand register and the comparison logic 
(see p.4-1 13 Sec. 4,10.8), 

b. A second load path between the second input operand register and the comparison 
logic (see p.4-1 13 Sec. 4.10.8). Here, because the IEEE Floating Compare 
instruction includes two operand registers (Fa and Fb) which contain the operands 
for the comparison, it is inherent that a path exist between the logic which 
performs the comparison and each of the operand registers specified by the 
instruction so that the specified operands can be correctly located and read from, 
allowing the comparison to be made correctly. 
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8. Regarding claim 6, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1, wherein the output operator register stores a value indicating a 
relationship between the first and second input operator registers which is at least one of greater 
than, less than, equal to and not a number (see p.4-1 13, Sec. 4. 10.8, Description). 

9. Regarding claim 8, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 6, wherein the value is an integer (see p.4-1 13, Sec. 4. 10.8, 
Description). Here, when the comparison result is false, a value of zero is written into the target 
register, with zero being defined^ as an integer. 

10. Regarding claim 9, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1 , wherein: 

a. The first input operand register is a double precision floating point data type (see 
p.3-2Sec. 3.1.3, p.4-62 Sec. 4.7, and p.4-1 13 Sec.4.10.8), 

b. The second input operand register is a single precision floating point data type 
(seep.3-2 Sec. 3.1,3, p.4-62 Sec. 4.7, and p.4-1 13 Sec.4.10.8), 

c. The output operand register is a double precision floating point data type (see p.3- 
2 Sec. 3.1,3, p,4-62 Sec. 4.7, andp.4-113 Sec.4.10.8). 

1 1 . Here, Alpha has taught the IEEE Floating Compare instruction using the T_Floating data 
format (see p.4-1 13 Sec.4.10.8), which is defined as the IEEE Double Precision floating point 
standard (see p.4-62 Sec 4.7). If one of the registers in the instruction, whether it is an input 
operand register or the output operand register, is single precision, the data is stored as a single 
precision value (see p.4-62 Sec. 4.7) but operated on correctly by instructions that use double 
precision values, such as the Floating Compare instruction (see p.3-2 Sec. 3.1.3). 
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12. Regarding claim 1 1, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1, wherein the register file comprises special purpose registers 
which cannot store an output operand (see p.3-2 Sec. 3.1.3). Here, the registers F31 is a special 
purpose register in the floating-point register file which only supplies and stores the value of zero 
regardless of what is written to it. 

13. Regarding claim 12, Alpha has taught a method for performing a compare operation, the 
method comprising the steps of 

a. Decoding a compare instruction (see p.4-1 13 Sec. 4. 10.8). Here, because the 
IEEE Floating Compare instruction includes two operand registers (Fa and Fb) 
and a target register (Fc), it is inherent that decoding logic be present in any 
processor which implements the Alpha instruction set architecture so that the 
operand registers can be located and read from and the specified target register 
can be correctly located and written into. 

b. Configuring first and second paths between a register file and comparison logic 
(see p,4-l 13 Sec. 4. 10.8). Here, because the IEEE Floating Compare instruction 
includes two operand registers (Fa and Fb) which contain the operands for the 
comparison, it is inherent that a path exist between the logic which performs the 
comparison and each of the operand registers specified by the instruction so that 
the specified operands can be correctly located and read from, allowing the 
comparison to be made correctly. 

c. Configuring a third path between the comparison logic and the register file (see 
p.4-1 13 Sec. 4. 10.8). Here, because the IEEE Floating Compare instruction 
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includes a target register (Fc) which stores the outputted results of a comparison, 
it is inherent that a path exist between the logic which performs the comparison 
and the target register specified by the instruction so that the specified target 
register can be correctly located and written into. 

d. Comparing a first input operand and a second input operand with the compare 
operation alone to produce a result which indicates at least two of the following 
mathematical relationships between the first input operand and the second input 
operand: less than, equal to, greater than or no valid relationship (see p.4-1 13 Sec. 
4. 10.8, CMPTLE instruction). Here, the CMPTLE instruction performs both the 
less than and equal comparisons using one instruction. Also, because less than or 
equal is a mutually exclusive operation with greater than, the CMPTLE 
instruction inherently determines if an operand is greater than a second operand 
by determining if its not less than or equal to the second operand. 

e. Coupling an output operand to a general-purpose register in the register file (see 
p.4-1 13 Sec. 4. 10.8). Here, because the IEEE Floating Compare instruction 
includes a target register (Fc) which stores the outputted results of a comparison, 
it is inherent that a path exist between the logic which performs the comparison 
and the target register specified by the instruction so that the specified target 
register can be correctly located and written into. 

14. Regarding claim 14, Alpha has taught the method for performing the compare operation 
as set forth in claim 12, wherein the configuring steps each comprise a step of addressing a 
general-purpose register in the register file (see p.4-1 13 Sec. 4. 10.8). Here, because the IEEE 
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Floating Compare instruction includes two operand registers (Fa and Fb) and a target register 
(Fc), it is inherent that decoding logic be present in any processor which implements the Alpha 
instruction set architecture so that the operand registers can be located and read from and the 
specified target register can be correctly located and written into. Furthermore, because a 
register can't be read from or written to without knowing its address, inherent to the locating of 
the operand registers contained within the IEEE Floating Compare instruction is the addressing 
of those registers within the register file so they can be read out and/or written to. 

15. Regarding claim 16, Alpha has taught the method for performing the compare operation 
as set forth in claim 1 2, wherein the comparing step comprises a step of converting a data type of 
at least one of the first or second input operands (see p.4-62 Sec. 4.7). Here, it is taught that data 
conversion takes place between single- and double-precision floating-point instructions. Alpha 
has taught the EEEE Floating Compare instruction using the T_Floating data format (see p. 4-1 13 
Sec.4. 10.8), which is defined as the IEEE Double Precision floating point standard (see p.4-62 
Sec 4.7). If one of the registers in the instruction, whether it is an input operand register or the 
output operand register, is single precision, the data is stored as a single precision value (see p.4- 
62 Sec. 4.7) but operated on correctly by instructions that use double precision values, such as 
the Floating Compare instruction (see p.3-2 Sec. 3.1.3). 

16. Regarding claim 17, Alpha has taught a method for executing a compare instruction in a 
processor, the method comprising steps of 

a. Issuing the compare operation. While not taught explicitly, it is inherent in the 
operation of a processor which implements an instruction set that in order to 
execute an instruction it must be issued to the execution unit(s). 
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b. Comparing a first input operand and a second input operand to determine at least 
two mathematical relationships between the first and second input operands, 
wherein the compare instruction alone causes the comparing step (see p. 4-1 13 
Sec. 4.10.8, CMPTLE instruction). Here, the CMPTLE instruction performs both 
the less than and equal comparisons using one instruction. Also, because less 
than or equal is a mutually exclusive operation with greater than, the CMPTLE 
instruction inherently determines if an operand is greater than a second operand 
by determining if its not less than or equal to the second operand. 

c. Determining an output operand indicative of the mathematical relationships (see 
p.4-113 Sec. 4.10.8, Description), 

d. Storing the output operand in a general-purpose register of a register file, wherein 
the output operand alone indicates the at least two mathematical relationships 
between the first and second input operands (see p.4-1 13 Sec. 4, 10.8, 
Description). 

17. Regarding claim 20, Alpha has taught the method for executing the compare instruction 
in the processor as set forth in claim 17, wherein the general-purpose register is used to store 
operators from other types of instructions (see p.3-2 Sec.3. 1.3). Here, the floating-point registers 
are general-purpose registers that are used as sources and targets for floating-point instructions, 
which means that the registers are inherently able to store operators from other types of 
instructions than the IEEE Floating Compare instruction. 

18. Referring to claims 21 and 22, Alpha has taught wherein the value in the operand register 
can be written to a location outside of the processing core (see p.4-95 Sec. 4.8.5, Description). 
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Claim Rejections - 35 USC §103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

20. Claims 2, 4, 10, 15 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the Alpha Architecture Handbook (hereinafter "Alpha"), as applied to claim 1 above, and 
further in view of Colwell et al., U.S. Patent No. 4,833,599. 

2 1 . Regarding claim 2, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1 , but has not expHcitly taught wherein a very long instruction 
word includes a plurality of compare instructions. 

22. However, Colwell has taught a processor that executes multiple conditional branch 
instructions that reside in a VLIW instruction in parallel to improve execution speed and reduce 
the delay associated with branch mis-predictions (see Coll line 40 - Col2 line 18 and Col.3 
lines 3-34). One of ordinary skill in the art would have recognized that it is desirable and a goal 
of microprocessor design to improve the speed and throughput of a microprocessor. Therefore, 
one of ordinary skill in the art would have found it obvious to modify the processor of the Alpha 
to process a plurality of conditional branch instructions in a VLIW instruction in parallel to 
improve the execution speed of the processor. 

23. Regarding claim 4, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1, but has not explicitly taught wherein the processing core issues 
a plurality of compare instructions at one time. 
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24. However, Colwell has taught a processor that executes multiple conditional branch 
instructions that reside in a VLIW instruction in parallel to improve execution speed and reduce 
the delay associated with branch mis-predictions (see Coll line 40 - Col.2 line 18 and Col.3 
lines 3-34). It is inherent to the parallel execution of multiple instructions then is the parallel 
issue of multiple instructions. One of ordinary skill in the art would have recognized that it is 
desirable and a goal of microprocessor design to improve the speed and throughput of a 
microprocessor, and one method of doing so is to increase the instruction-level parallelism by 
issuing and subsequently executing multiple instructions in parallel (see Col.l lines 12-26), 
Therefore, one of ordinary skill in the art would have found it obvious to modify the processor of 
the Alpha to issue a plurality of compare instructions at one time so they can be executed in 
parallel and thus increase the throughput and execution speed of the processor. 

25. Regarding claim 10, Alpha has taught the processing core that executes the compare 
instruction as set forth in claim 1, but has not explicitly taught wherein the processing core 
further comprises a plurality of processing paths that are coupled to the register file. 

26. However, Colwell has taught a processor with multiple processor clusters, each 
containing multiple processing paths (integer and floating point processors) with each processing 
path connecting to a register file (see Col 5 lines 47-55), so that multiple instructions can be 
executed in parallel each cycle, providing an increase in processor performance (see Col 1 lines 
7-26). One of ordinary skill in the art would have recognized that it is desirable and a goal of 
microprocessor design to improve the speed and throughput of a microprocessor. Therefore, one 
of ordinary skill in the art would have found it obvious to modify the processor of the Alpha to 
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process a plurality of conditional branch instructions in a VLIW instruction in parallel to 
improve the execution speed of the processor. 

27. Regarding claim 1 5, Alpha has taught the method for performing the compare operation 
as set forth in claim 12, but has not explicitly taught wherein a compare operation is comprised 
within a very long instruction word 

28. However, Colwell has taught a processor that executes muhiple conditional branch 
instructions that reside in a VLIW instruction in parallel to improve execution speed and reduce 
the delay associated with branch mis-predictions (see Coll line 40 - Col.2 line 18 and Col.3 
lines 3-34). One of ordinary skill in the art would have recognized that it is desirable and a goal 
of microprocessor design to improve the speed and throughput of a microprocessor. Therefore, 
one of ordinary skill in the art would have found it obvious to modify the processor of the Alpha 
to process a plurality of conditional branch instructions in a VLIW instruction in parallel to 
improve the execution speed of the processor, 

29. Regarding claim 18, Alpha in view of Colwell has taught the method for executing the 
compare instruction in the processor as set forth in claim 17, but has not explicitly taught 
wherein the comparing step comprises at least two of the following steps: 

a. Determining if the first input operand is less than the second input operand (see 
"CMPTLE" instruction of p.4-1 13 Sec. 4.10.8), 

b. Determining if the first input operand is greater than the second input operand 
(see "CMPTLE" instruction of p.4-1 13 Sec. 4. 10.8). Here, because less than or 
equal is a mutually exclusive operation with greater than, the CMPTLE 
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instruction inherently determines if an operand is greater than a second operand 
by determining if its not less than or equal to the second operand. 

c. Determining if the first input operand is equal to the second input operand (see 
"CMPTLE" instruction of p,4-l 13 Sec. 4.10,8), 

d. Determining if there is no valid relationship between the first input operand the 
second input operand (see "CMPTUN" instruction of p. 4-1 13 Sec. 4.10.8). 

30. The Alpha Architecture Handbook has taught the above comparisons as parts of two 
different instructions (see p.4-1 13 Sec. 4. 10.8), but has not explicitly taught a single instruction 
with the ability to perform the four comparisons simultaneously. However, the comparison logic 
required to perform the four comparisons as described inherently exists (see paragraph 19 
above). One of ordinary skill in the art would have recognized that executing the comparisons of 
two instructions as a single instruction in a single clock cycle increases the speed and throughput 
of a microprocessor. Therefore, one of ordinary skill in the art would have found it obvious to 
perform the four comparisons simultaneously when processing one instruction instead of 
separately for each of four instructions in order to increase the speed and throughput of the 
processor. 

3 1 . Regarding claim 1 9, Alpha has taught the method for executing the compare instruction 
in the processor as set forth in claim 17, but has not explicitly taught wherein the compare 
instruction is a very long instruction word which comprises a plurality of compare instructions 
which are processed in parallel down separate processing paths. 

32. However, Colwell has taught a processor that executes multiple conditional branch 
instructions that reside in a VLIW instruction in parallel to improve execution speed and reduce 
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the delay associated with branch mis-predictions (see Col. 1 line 40 - Col2 line 18 and Col.3 
lines 3-34). One of ordinary skill in the art would have recognized that it is desirable and a goal 
of microprocessor design to improve the speed and throughput of a microprocessor. Therefore, 
one of ordinary skill in the art would have found it obvious to modify the processor of the Alpha 
to process a plurality of conditional branch instructions in a VLIW instruction in parallel to 
improve the execution speed of the processor. 

33. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over the Alpha 
Architecture Handbook (hereinafter "Alpha") as applied to claim 12 above, and further in view 
of Patterson and Hennessy, Computer Organization and Design (hereinafter "Patterson"). 

34. Regarding claim 13, Alpha has taught the method for performing a compare operation as 
set forth in claim 12, but has not explicitly taught wherein the method further comprises a step of 
enabling the comparison logic in an arithmetic logic unit. 

35. However, Patterson have taught that logical operations, such as comparisons, are 
conventionally performed within an arithmetic logic unit because they contain the necessary 
hardware building blocks to perform comparisons, such as AND gates for equality comparisons 
(see p. 230-23 1). One of ordinary skill in the art would have recognized the desire of a 
microprocessor designer to reuse hardware in order to minimize the space taken up by dedicated 
hardware on the chip. Therefore, one of ordinary skill in the art would have found it obvious to 
modify the processor of the Alpha to include its comparison logic in an arithmetic logic unit, so 
as to adhere to convention and reuse hardware which already exists, thus minimizing the spaced 
needed for dedicated hardware on the chip. 
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Response to Arguments 

36. Applicant's arguments filed on 22 July 2004 and 20 December 2004 have been fully 
considered but they are not persuasive. The amended claims have not overcome the prior art of 
record. The added claim language states that the comparison instruction alone produces a value, 
the resulting value represents at least two relationships, and the result is stored in an output 
register. The instruction, CMPTLE, is a single instruction that tests whether a value is less than 
or equal to another and output a result to a register. The result of the CMPTLE instruction is the 
result of the two comparison operations performed for the CMPTLE instruction. Also, as is 
shown by ActionScript Dictionary under the description of the less than or equal to operator and 
FunctionX Logical Operators under Less Than or Equal, when expression 1 is greater than 
expression2, i.e. when expression 1 is not greater than or equal to expression2, the result is false. 
When expressionl is not greater than expression2, i.e. when expression 1 is greater than or equal 
to expression2, the result is true. When performing a less than or equal to comparison, it is 
known that when its condition is found true, the opposite is false and vice versa. Therefore, the 
result represents two comparison operations. 

Conclusion 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5:00pm. 

38. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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39. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 

19 January 2005 




